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PURPOSE: To contrive a reduction in the manufacturing cost and service cost 
of an ion laser tube by a method wherein one laser tube can be used in common 
in two types of an air-cooled type and a water-cooled type. 

CONSTITUTION: In an ion laser tube, which is provided with a fine laser tube 
1 having discharge path 2 and internal gas feedback paths 3, a cathode valve 
7, which is provided at the end part on one side of the end parts of the tube 
1 and has a hot cathode 6, an anode 8 provided at the other end part of the 
tube 1 and one pair of laser mirrors 5a and 5b, which are respectively arranged 
on the respective outsides of the anode and the hot cathode, a heat dissipation 
fin 9a and a pipe 10a, which has an inlet 11 and an outlet 12 and through which 
water for coiling use is nude to flow, are provided on the outside of the tube 
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PURPOSE: To support and stabilize an optical resonator away from the discharge 
tubes as well as to reduce the thermal effect of the discharge tubes on the 
optical resonator, to cool effectively the resonator to heat generated from the 
tubes as well as to heat-insulate the resonator from the heat, and moreover, 
to absorb excellently a differential thermal expansion of the optical resonator 
due to a change in the outside air temperature and to prevent reliably mirror 
misalignment from being generated. 

CONSTITUTION: Connecting tubes for introducing microwaves through a 
waveguide 11 in discharge tubes 20 are formed on a wide base substrate 12 
and an optical resonator 30 is stably installed on the substrate 12 in such a 
way that it is hardly subjected to heat generated from the tubes 20. The resona- 
tor 30 is constituted in such a structure that a frame 31 provided with mirrors 
42 is supported on the substrate 12 at three points by a slide bearing 37, a 
spherical bearing 36 and a ball-and-roller bearing, the difference between the 
thermal expansions of the substrate 12 and the frame 31 and the expansion 
and constriction of end face plate members 32 of the frame 31 are absorbed 
and mirror misalignment is not generated. 
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PURPOSE: To improve the oscillation efficiency of a spherical oscillation element 
by a method wherein the oscillation element is wrapped with curved-face 
mirrors. 

CONSTITUTION: An oscillation element 1 is formed into a spherical form and 
a plurality of curved-face mirrors 2 are arranged in a form of wrapping the 
element 1. Excitation lights 11 are supplied to the element 1 by a multiplexer/ 
demultiplexer 3 via the mirror 2 and the emitted light of the element 1 is taken 
out from the mirrors 2. A half mirror 4 is arranged behind the divider 3 to 
reflect one part of light having passed through the divider 3. The element 1 
is held on the focal points of the mirrors 2 and the divider 3 and the mirror 
4 are arranged in a position where the light from the element 1 is turned into 
parallel lights by the mirror 2. 
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